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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a large capacity secondary 
battery which has large capacity and excellent charge and discharge 
characteristics by containing triester phosphate in nonaqueous 
electrolyte in a nonaqueous electrolyte secondary battery. 
SOLUTION: In a nonaqueous electrolyte secondary battery composed of 
a positive electrode 5 which contains materia capable of reversibly 
storing and discharging lithium, a negative electrode 4 which contains 
three kinds or more of atoms selected from 1,2, 13, 14, 15 group atoms 
of a periodic table and is mainly made of an amorphous chalcogen 
compound and/or an amorphous oxide, nonaqueous electrolyte 6 which 
contains lithium salt, and a separator 3, at least one kind of triester 
phosphate is contained in nonaqueous electrolyte. 
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bo.i 0 2 . 9J 


* S n 0 . 


9 F©0.3 Bo. 4 Po,4 C&0.1 


Rbo.i 0 2 . 


93 . S n 


0.8 Pbo.2 Cao.i Po .9 O 


3 . 3 $ * S n 0 . 


3 G e 0 . 


r B a 0 .i Po.s 03.35, Sn 


0.9 Mno.i 


Mgo.i 


P0.9 0 1>3J , Sn 0 .2 Mn 0 .8 


Mgo.i Pp. 


9 0 3 . 35 


% Sno.z Pbo.3 Ca 0 .i P 


0 . » O3 . 3 5 \ 


S n 0 . 2 


Gg 0 .8 Bao.i P0.9 O3.3J0 



[0 026] ±fmi&2nxmhHMt^<D<V¥&. 

t*. m&mt oxmma-a??*-? < 1 cp> m& 

[0 027] *«W©A«*«4^©«AI«»A«tt. * 

©«sfe)«©#fa«tt«:jfi(Hr<>*-c-cj:i»*i. «*. tf. 
nmttn^tcK) 5 o~7 0 0 ui^a*. # 
sc. 1 0 o~6 0 o&Mtmtz ^(Dwmwam 

-mmt^-m. ib^tt. tmismim* w^. wswtsw 

at £#a*>@:£j! * 5 c > ©£&*> h m&mm t¥- 

msw&n sot*. tts&Ki* y ? a * £ c >« y 

[0 02 8] *»BUc*jl>rtt» eUyj*b»ft:J:5tt— « 

3; (4) , ( 5 ) •c^sn*<fc^»*aE4 i-rantm 

50BSn?:tWl/nS n©«&tf2ffir:i?£E?-£-fb 
^ft4f IWi LtiUSC Sn©«» 

ics and Chemistry of Classes Vol.8 No. 4 (0567)© 1 
6 5HfclBtt©*»-C^*fr4Ci**-C*S. S 
nCHft&SBStWJl (NMR) i^CfcS^'f h 

OT£|gSn.(0«©Sn) liSn (CH, ) , <£tth 
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T7 0 0 0 p p mttifi£««fcffiflBW«ce-i»*Ja3EHr 
£©CC*tU SnO (=2i) tlil00ppmW2, 
S nO, ( = 4 1) tB - 6 0 0 p p mftSlcHiit 
&„ c©Jr5ccpn;ieffi^-«:Wr«.«^-f hisvw 
w^st<b4Sno«(c^Sf <ft?rr-5©-c. 118 

S n -NMR 6 nfc firgfffilS©^^ 

*Cims. W^B. jBB&fll (Sc, Ti. v. 
Cr, Mn, Fe, Co. N i . Cu> Z n, Y, Z 
10 r, Nb. Mo, Tc, Ru, Rh, Pd, Ag, C 
d. -Y Hf. Ta, W, Re. O 

s. Ir.Pt.Au, Hg) *mNmi 7 
(F. CI) ^St5Ci*5t#i. Sfc*f-e*tt 
**tfi#(Mb£*l Sb. In. Nb©{b£ 

,«o~2 o tA>. 

[0 02 9] *«?8K:4j»*— «3C ( 4 ) ( 5 ) T^i* 

ms.&^rtivjjmbmm-rzcttfi'czz. maim 

iM' ffc^g) (M 1 . M l tttBSftrtJS i . Ge. S 
n, Pb. P. B. Al. Sb. M 1 »Mg. Ca, S 
r. Ba) £ii£-U ^S-tibfenJiJ:^. Sn-ft^ 
iltBfciiBSnO, SnO, . Sn, O, . Sn 
, O, . Sn, O,, • H, O. Sn, 0 15 . A<WLita&— 

ffltm—&. i&itm-ffi. WkJUm. trn«;>BW- 
0i. >;MfcH, 5Wb»-«. WMtflS^H. 9*¥tf5c 
30 i*5-C€f-5„ S ifb^iLTW/ci^BS i O, . S 

io. x h g^Jb^^^, -r- h ^x^jbe^5>s?©w 

o 7 >m<D^ ^ h*n->7 Xb^aS^tf 4 C i *5r 
4. Ge-fb^iUrB/ct^tfGeO, . GeO. V 

F^©TJi-3^i/yju-7^>i;Afb^#=&Pif6c 
t#-C#£„ Pb^b^fJil/ttt&iittfPbO, . P 

bo. Pb, o, , Pb, o, , mm. mmm, $m 

i> (-yv^p^+^K) ^^tf^ci^-rt^,, P{b 

iafb y >. Hta^b y >. =*fb y >. F y ^ y > 
@§. h y x y >®t. h y ^'n e;u y >© % f u y > 

®S^— $8. y>M*^3IW**W r *Ci*t'C*i. B{b 
^iL>r»/ci^«=ziK{b* , fSR. HWb^f*. 

;k u^KFyx^^. «5StV y^ntvu. g^F 
so *Jt?#4. A Hb^ftil/rttfciAtfM^bT^i/S-f 



11 

A. J* h >; - i s o -Vxx^i/ b\ Wr-h 

)1>MT)IZ~VJ>.. &-fb7.>l/5~£A. ^^-ftT^S- 
■3 A. i;XtT;U5-?A, y ^BST-iUS-^A. 
T;V5-^A. .iSgiTJl'S-^A. 5frfb7;l/5-3 

a. aar^s-^A. ^{tr^s 

[0030]Mg, Ca. Sr, B a-fb-^4 l/TB. 
**©HMfctt. KS5i&. y>«*. ttSttL 

[0 03 1 ] fefSgkftk LTtt. #S3£K4 OTI?*SjI 
g*»4 •CfeLh 2 0 0 0 •CfctTT* 5Ci *sjf * U < . 
36K:Sf*L.<tt6*C«±2 0 0 0X;^T-C*4. 4 < 
tC»* t/<«10 *C«±2 0 0 0 "caTtr* 9, 
E£S®4 OtB2 5 0 'CULtl 5 0 0 'C&LT-C&ZC 4 
tm*. h < v 3 6CC#£ L/ < « 3 5 0 °C^± 1 5 00'C 
«Tt?*»). i<CC»$L<B500-C«±15p'0-C 
WT-e* K> . *>-^«8(SWFH ibtBO. 0 1 B#HJ£Lh 1 

0 0B$raWT-C*SCi*5Sf*L/<. $?>{Cjf*b<» 
0 . 5 B$HJ&Lh 7 0 BSHJ^-FC* 0 . 4 < tc b < « 

1 iw:j± 2 o ^pa«T-c*»j . *>-3»aau*i u-c « 

«^2'C«±1 0 7 *C«T'C*^CiJ&sS?*b<. se. 
OCSf S t, < «4 "CULt 1 0 7 -CtTF-C* 9 . 4 < 
0 < «6 -CfcLh 1 0 7 •CfelTC* 0 . fticmt l> < « 1 
o-c«±i orc«T-c*s. #$bW(c*jW£#SjI« 
4« r^fiXfijg CCgm) ©5 0%j r&tHflK 
CCSbf;) ©8 0%J fCS-r-SS-CtDSSiSWWii 
g-C&O. «l?8K*»W*l!«a»*i« r&j&sK cc 
©8 0%j j6>6 r^fiSSS Cca^) ©5 0%j 

B-te (£c#RgUJJi£ 1 9 8 7) 2 1 7MIS«4© 

gunS'Hammer-Anvi l • s 1 apS- 

melt d r agftfti'CDffiil»ffil:ffll<^Cifc-C 
£-5. ifc-a-^X^F:/** 199 
1)17 2MfB*8©^B— y-m. 5Rn-5&*flHr»T: 

[0032] -«JiS#*»H«B:if * L <ttKJR£W¥*» 
3tf^#H»-C*4. *ffitfctf;*4UTBta|;*.B^3R. 7 
ft*. 

[003 3] *«WTfflU6*i4Htt*.(4) (5)"C 
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/^$^?»^b^l©¥^i^it-YXttO. 1-6 0 Mm*5 
»$L<. 1. 0-3 0 MncWdtfSlX . 2. 0- 

B. A<»6tifc«SM(W»»tt«3Wfflt>6*i*. W*. 
B, #-.>us;k -tf->Ks;W JiSft^-^s^. 
,$S*K-;l/5JU. jttfl#-;U3Jl/. WBtiOati?** h 

it y -)m<Dm%mm*&&2 fe^SKiB 

10 *tf9C4jW*tA». *HW5Ftt£ L-TB^tcRgjeBft 

<t*i-c#s„ catties;, ssct c 
s. 

[0 0 3 4] #»!8t?fflt>6n*J:»)»*bt»y 
SW38^^JSM^b«JiEfiitt*44 l/ttt, V?"5Mb&fa 

/m$&Mib&& (cc-ca»^«4B. Ti, v. c 

r, Mn, Fe v Co, Ni, Mo. W*>^jHtfnS^> 
&< 4*> 1«) ©^-it©*^J:b*»0. 3~2. 2«C)4-5 

20 £ft £ 4 < tcSf * L/ U » »; A^SffeSMBM HftiES 

tm 4 1/ r «. y ^ A<b^/a^^)l^ t-sm ( c c 

"Cag^JS4». V. Cr, Mn. F e. Co. N i 
hmtkiZ'ptji < 4 4> 1 «) ©-^lt©*;UJ:b*!0 . 3 ~ 
2. 2{c%s«k^«:^U-r-^)iS<;-r'2>c:4*WS uc^ 
*l6BjTfflt,i6nS 4 < (CS? $ lA* U A^WaSS^ 
««ik«IjE«WW4 11 Li, QO, (CCTQitti 
Lr. -e©^ < 4 fc— ®*SC o . Mn. Ni. V. F 
e&dtrSB&M) . x=0. 02-1. 2. y = 1 . 
4~3) r»SCi*Sjff*U». Q4br»jl^«« 
30 il-icA 1 . Ga. In. Ge. Sn. Pb, Sb. B 
i. Si. P. B%4*?:il^L/rfe<fcU. &£ttt£9& 
^RK^LTO — 3 0*JU%^J?*L/l/^ 

[0035] ^jftM-cfflirifensseK*?* Lt»y^ , f 

AS*^Jl»{fc«liEflBm 4 1/tB, Li,,CoO, . 
Li, NiO, . Li, MnO, . Li, Co. Ni 

O, . Li, Co, V,., O, . Li, Co„ Fe 
t . b Oj . Li, Mn 2 0 4 . Li, Mn, Coi., O 
, . Li, Mn, Ni,., O, . Li, Mn, V,., O 
4 . Li, Mn, Fe,., O, (CCtx=0. 02~ 
40 1. 2. a = 0. 1—0. 9. b = 0. 8 — 0. 98. 
c = 1 . 6-1. 96. z = 2. 01-2. 3) ifi*>Vf 

®^^JSK-fbigJiE®*t»4 LT». Li, CoO, . L 
i, NiO, . Li, MnO, . Li, Co. N i,., 
O, ..Li, Mn, O, . Li, Co. V,.. O. (C 
CT?x = 0. 02-1. 2. a = 0. 1—0. 9. b = 
0. 9 — 0. 98. z=2. 01—2. 3) tfi&Vfhfl 

4. cc?, ±ta©xfii«. ^a»«H»«r©irc*«3. 

50 [0 03 6] *»Wtr«!raiH**aWBttO*JaRift^fti 
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ttp-*x. 5«=i-*x. *jvo-^k. mm, *v 

J|$85?©^7 7^ h?K. T-b^U>^9?»4». 77- 

Hi**. C ft £©*■?«. W^r-fh^-^? 
^©g1itt«f£«. M. 7*3-9*. 

©^usens. BMb3E». y^A^o^mtt'j 

-fXtf-ffl. !Mb**>*©**ttSraft«l»**l!it 

[0037] *m»j©^sij®^©sisjns«, ftstm* 

<. !f$tC6~3 OltmSCiWSl/U. 20 
[0 038] #»W-CEt>5Wflte«*fi!#TSfc«>© 

wt-sjk y 7-*-ii&ttcti^©i^«ffli,»s c 
tf^isstf-jmivu—'z^ -tz;i<p-x. yrtf^ji' 

p— x. jJ^-fejUa— X, t Ko+i/if;H:;l/a- 

#0Ti>>))i>m, #y7j";jmNa. # y t x;]/? x 30 
-^-;k #y erjw^uxr-fMK #y tr-^r^a 
-;k #y Ki*to y K>, # , J7i"JJl'7S K, # 

y t fp*-> (^so 7*yu-k 
>88»&f*3s©*i8tfcj< y * y f^-jv*' p y 
K. :J<y f- ^^wnxfu^, #y v s»-ftfcr-y f 

fi-S-ft. ^';f>7a7-f h"-f h77aaxfi/> 
-^7on7"cifi/>Sl^ft, sjf'JX^UX iff 

y :/p fu>, x^ u>- :/p tf u>-i?x>£ y 
v- (e P dm) v x;u*>ftE pdm, ;j<yt*^.;i/r 40 

•te#-;M8JJ!i. jt*)i> J #7* y U- k 2-x^,0"v 
+ ->;U7^ y U- M£© (^^) 7^y^x^f;l/% 

so 7? yji/^xxf-ju-7^ y p- h y*ftfi£#. 

e-Jl/7-fef— h^©b'^;UxX'7Srt/£$W-r£#y t 
x;i/xx-rJl/ft®-&f$. xfl/^-7"^yx>*i^ 

#yxx?-.M/;*:y 9 u * XWflt. ^yx-fA 
*y 9u*>*sjjig. u*>t» so 
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JIB. JXyxxf-JHM*. xtf*->$j)i 

>£W*C£#Ui3feS. #«C#y7i> !)«x^f;l/ 

h^^ju^-px^u^, jjo;:? y-fbtr-yf^rt^gL 
Cti6©l^3ifSiJ(3#?*SfcBtg^UrfflUSCi*s 

-t©*s«w©tsan«tt. ^&<,>£s«5£j?j©« 
• 8Jfcfc #S9 < $ fc-y- a >? MgEtm < . &t%z>t 
imwm&mtia Lmmm®.im$> ^mmaLwm3btc 9 

j^»su©^*ns». «hcrj£3*i&i,»*i. 1-30 

[0039] fc^Bofia^afcttjEtt^Jw^-x f 
©■!»*, *^-ctf 9C£*sff$iA>. ^»H-xko 
nail*. irmwiijjcaf^iwwtji-^L. ts*ai <«t 

fli*0i*©-yx^>^3>$fc{3:x-7;uy3> (77-j * 

x) «<d4>©) *$&wk*:itoz.xm®m&\s. 

*y s+u--. ^-<> -y->K5j^©^ 

ttWrii. 73-S5cti-C^tiJO-C?f PIUS 

K. y^-XP-^fe ^-CU^ hP-JUffi. ^U-K 
•f-Avm. x?^h;l/-y 3 ^ft, if 

-i? 3 L t» 0 ^5*. 0 . 1-100 m/^- 

©aat?sisg3n.5.ci*5s?$ui^ t©Ks. 
-rscitcto. ^^^©^ffitfci^f^cij&s 

fctWS-C. 1 ~ 2 0 0 0 u m*5!^ccSf * 
[0040]^U?h h (D7k^-m^<Dtclsb<on^ 

3&jffi*s. rasa 8 0-350 -c<omwifi0 * o < . 

(C 1 0 0~2 5 0'C©ffiH*J|!f * S*fi«. .^li! 
±ft-C2 0 0 0 p p m«T*^fS O < . iE«£JW. US 
^f"J^fi??Rt?tt*n^tl5 0 0 p p mMTItriC <!: 

[0.04 1 ] S/-htt«Mtffi^S9©EEIi«. -fl2«c»ffl 
^txru^^UX^^ffll^Ci^tH*^^, !(#(c^ 

«. »{CB«e3ha«,»*J. lOktr/cm' -3t/c 
m' *s» ^ *U>^-7'UX^©7'UXjIS«. 
0. 1~5 Om/^A^fSLC^ 
2 0 0 "C*WS L/t^„ 
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[0042] ♦iwcttHT?* * jE«acJ c fts©3a*» 

3: ?c«cn 6 ©&£-?&*). JKSRi bTtt. ®. i*X 

[0 04 3] -^*> 
jStj&KrtJ** < , Br3£©»W««tte*:!#fc. «ftt©« 

rtnmumk. tmtt/T, ^i/7 ^ >m#y v-. 
©#w*ia». ifttc, ?ls#o. o i — i (in, mm* 

5-5 0 Mm©SS?Ltt7^;l.AA5»$U(,^ 

[o 044] m&<Dmmt#z>. a-f>> ^- k ^ 
[0045] JttMircttfli-c* s#JSSrfe^tt»WS 

(SUS304, SUS304L. SUS 3 04N, S 
US316. SUS316L, SUS43 0, SUS4 
4 43?) , v*c*Ml,tcX7->\sZ.mW. (1*1 

_h) . TJl/5-^AS/c«*©^, -*-Jr.>k 

«-C*»)v ittit/t, XRJ&flitt. Wn^flStt. 

[0 04 6] i£^-htf©££iJ^«W\ to 

«BK*aAo. «p«*fflt»-c**fi&*jgfiR-r*. c© 

WTfc&l*. ARB. j&S8H&±St?-£LT. ta- 

PTCfff»>e>n5. £ 
^F©s*>(c«?ifete©f«gffi±s©*tS[ t L x . mftiste&c 

[0047] mfS?®«, 41*l@-CttAt/Tt.J:l> 
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JS«ffiMDfc»K:. «me«r«E <»* L/< B5 0 0-1 
torr . <fc b < B4 0 0 ~ 1 0 torr ) Ltc<0 . 

10 [004 8] w;- F«*. W«e*tt* fc-o&JB* 

£>, ^da, *y ^-r>, in> tji-sx^as?©^! 

-k y-F«©**&tt. &*u©:#?£ («. esfeXB 

•6. 

[0 049] *^Bj-c«rar^ hiSMv V I*. «S£ 
20 b-C> tfU? ^ >^sj<y 7!>lM'Jv-, -fe^ 

o-x3Rsj<y-7-, #iH5K, #>;rs k-c&ij. M 

[0050] xmiv^K&gtcfccxKmtx'mi 
t^. *^Bj©m?fe»^{ct£;DrtSjS[*'fefi5!!Riyt/* 

<*so*^«?a©iaK^ta«T-, ia«?fe^(*©®ife^ta«8 

ji'lCtt. m)ES!^[l?S (DC-DC3>;l-$f) ?r 

■rzctxmmuxb&^b. vrv \>mx®m<>c%i& 
[0051] #^©«tbiifl^r tta»tc«fflsn*. 

50 — BSU7*^5. u>X##7^;ua > y-hSt^va 



(10) 
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[0 052] 

[HUM] «Ttc*(*W**lf. #»3B*3&{c#L< 

[0 053] dEB^**"*-* h Offt&n ; Jt 
«W) lEffiffi^W ;LiCoO: AiHM 

4 ^IHKSfi 3 6 (eft9- 2 'C®m&X 9 0 0 *C(C 

iwb«out-c8i»nnA(yin»L/ft:6fl[>. 

•f -< X5 tun. 0 sr£ I 0 0 m 1 ©*C«HRO 

fcBS©#fJtfK©®Sg«0. 6mS/m, pHWIO. 
1. SBRlft«SctcJ:*ibaarai«o; 42m ! /g)^ 
200gi7-fe?l'^7yJ'10gi4 l 

if-rig^u felt^r^SJi or 2 -x^u^^ 
T*";u-hiT^u;Hg<tT^ya^h y;i/©2*S£ 

(@3fc»?glS5 0SS%) 48g, $K2 
Ma%©#;M**^^;UH^tf-X;fc^*6 Og^ 

Cftffit^PH-X h OffisSW) ftffiffi^K : SnGe 
..i B,., Po.s.Mgro.i K, ., O,.,, (— ®WtH6. 
Is. KCHIVBMBl 0. 3g, =«Mt=:WJRl. 7 
g. KK*';9A0. 7*. iMbvy*5/«>A'0. 4 
g, rKftWl/ViiJAl. 0g£fg5$*I#U TJ0 5 
J-KSoHltCAti. 7;W>»i^T 1 5 'C/ft~C 1 0 

0 o *cg-c#s6, 1 10 0'Cri 2B3ISI88JjJSO;fcf£. 

1 o -c/ft-cmuK. * -rp^sab^fis*p«t k> wl k> m Lit t> 

5 Mm, CuK aifS*ffll^cXi^l2lW : £feK:*jli-C2 &m 

r2 8- ■waicm^^wrs^ci-F^f-^^wrs 

H-CtO, 2 0fiTC4O' J£Lh7 0* OTKttttJItt© 

@jf^wm?)ti**»ofc„ )§2oog> ^e«sij (a& 

£ LX\§&L2m.m%<Dt>)\,T$*isjt ^;Hr;0P-X*rS 

igsog, #y7»^ttfxi/>> i o «t*:Mz.m&L 

1^H-^F47'0- K=J-*--CJlS 3 0 (im©7 
;1/5->>AIS*S^©M®«c, M4 0 0g/m' . 
KM'&<Dis- h<Dm&&2 8 0 u mie&5 J; 5tC&:flJ 
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ii 



*u mkLtctk. n-?-7i>xm?EMmmLWi7£.<D 

*#SK:«»rl/. W«©iE«S/~ h«ftRlsfc. §e.«c 
F7-f#5-?^ (R£ ; - 5 o 'COT©©l£^m) * 
"Ci* jfcifoK fc - * - (CC3fiE»Bi*fa» 0 . jOEAE" - h £ 

^S7 0 g/m l . ffiffif*©->- h©JI##9 0 Aim 

CmKHSEM (HJ5SF!l 1 -~ 1 5) ) TJU^>SH» 
10 -C. 2 0 0 c c ©*!□©# 7*n tu>;gg§&c6 5 . 3 

l/>J:5«Cffi;K0&#6, 2 2. 2 gf©E*$.x^lx>£4> 
S-To^JSPO/c. ^CC, 0. 4 g©L i BF, , 12. 
l ?©L i pf, **aa«3 ox:*aitat»J:S«:ffiS 
-tti-etiJOWlc. ±ia#'J^nfu>sste 

^ifO^Ofc. f#&tlfcSft?MttJfcS 1 . 1 357? 
*SfeaW©aflst?*^fe. 1 8 p p m 

$? i D D a«MKC-2 1 OSHX-fry -f W-7k7}«'J5£ 
^g-CS'J«) . Sttfttt24ppm (7-nAft-;l/ 
20 ^JU-=&Jg7n»iL. 0. l*15£NaOH7jc^*fflt> 
xipfflffi%.Lx$m) t*$>ofc. 3 6(ee©mft?fficci? 
1 fcl2*8©ffc^t3j*Br5SS£JC ft S J: 5 »c*ti**i*JB 

A'U-^-CWicSiO, cti*j®^*«tc#@oyt. 
C©^@(**^B^*^*a-2.- » 7 +*jfeb/c 
t*«©WJSn«ffiWlfeft«:iRtt Lie. 3 6 i b 

-cm i tciB«©^J!inS!i**n^.ft:Sft^*sifetei*3{caA 

L&xpiffi%imm*<tmLtc. 
[0054] emm l d SBK«4i5i«©3EFar, ?^»a 
^&t>si«?ffi%ttffl LXRWimmmzitmL 

imx~gmis- y * 1 ©mft?a^*ti^ntt 

ffl LX TRffiW!&n*itf8, L fc. 

[0055] t&Ojj&X-ftl&LtcfflSUC-O^X. mm 
40 SBffi5mA/cm J . ?cmi^±SSE4. IV, ftm^± 
mE2. 8 V ©&#•*??&&« U ^Sm^fifc JCO*^-/ ^ 
;i/^#5r*esi)/c„ -etx^ti©m?ffi©SS (Wh) ©tb. 
fcJiW^d'/i'tt <^alWl@BK:S*"J-i3 0 0HBS 
«©«^) £ScltC7jVf. 
* [0056] 

asaofSK ww^fi vamsl (%) 

(tJ-/>J»yW) (?0 

0.001 1.0 80 
0.01 0.98 81 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1] The nonaqueous electrolyte rechargeable battery characterized by containing at least one sort of trialkyl 
phosphate in this nonaqueous electrolyte in the negative electrode which mainly consists of an amorphous 
chalcogen compound and/or amorphous oxide, the nonaqueous electrolyte containing lithium salt, and the 
nonaqueous electrolyte rechargeable battery which consists of a separator containing three or more sorts of atoms 
chosen from the positive electrode which contains reversibly the ingredient in which occlusion emission is possible, 
periodic tables 1,2, 13, and 14, and 15 group atom in a lithium. 

[Claim 2] The nonaqueous electrolyte rechargeable battery according to claim 1 characterized by showing at least 
one sort of trialkyl phosphate contained in this nonaqueous electrolyte by the following general formula (1), (2), 
and (3). 

General formula (1) 

[Formula 1] 
jj 

R l O-^-0R J 
OR 1 

(Among a formula, Rl, R2, and R3 may be the same, or may differ from each other, and express the phenyl group 
which is not permuted [ the alkyl group which is not permuted / a permutation or / a permutation, or ].) General 
formula (2) 
[Formula 2] 



4 



(R4 expresses among a formula the phenyl group which is not permuted [ the alkyl group which is not permuted / a 
permutation or /, a permutation, or ].) - (C)- is the hydrocarbon of the shape of a straight chain, and the letter of 
branching, and k expresses the integer of 2-8. 
General formula (3) 
[Formula 3] 

(C)l-Ov 



CO„-o 



7 P= 



(-(C)- is the hydrocarbon of the shape of a straight chain, and the letter of branching, and 1, m, and n express the 
integer of 0-12.) 

[Claim 3] The nonaqueous electrolyte rechargeable battery according to claim 1 to 2 with which the content of the 
trialkyl phosphate contained in this nonaqueous electrolyte at least one sort is characterized by being 10 % of the 
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weight from 0.001 % of the weight to the lithium salt contained in the electrolytic solution. 

[Claim 4] lithium salt according to claim 3 — at least — LiBF4 And/or, LiPF6 it is — nonaqueous electrolyte 

rechargeable battery characterized by things. 

[Claim 5] A nonaqueous electrolyte rechargeable battery given in any 1 term of claims 1-4 to which a kind is 
characterized by the thing of this negative-electrode ingredient shown by the general formula (4) at least. 
Ml M2pM4qM6r General formula (4) 

It Pb(s). the inside of a formula, Ml, and M2 — difference — Si, germanium, and Sn — it is chosen out of P, B, 
aluminum, and Sb — at least — a kind and M4 it is chosen out of Li, Na, K, Rb, Cs, Mg, calcium, Sr, and Ba — a 
kind and M6 [ at least ] are chosen from O, S, and Te — in a kind, and p and q, Each 0.001-1 Or expresses the figure 
of 1.00-50 at least. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] the thing about the high capacity nonaqueous electrolyte rechargeable battery this invention 
excelled [ rechargeable battery ] in the charge-and-discharge cycle property — it is — a negative-electrode ingredient 
— mainly — an amorphous chalcogen compound — and — or it is related with amelioration of charge-and-discharge 
properties, such as a charge-and-discharge cycle life of a nonaqueous electrolyte rechargeable battery with a big 
discharge capacity which is an amorphous oxide. 
[0002] 

[Description of the Prior Art] Since it was the high activity which the so-called dendrite by which the lithium metal 
grew up to be arborescence generates, and the cause of internal short-circuit or the dendrite itself has in charge and 
discharge as a negative-electrode ingredient for nonaqueous electrolyte rechargeable batteries when they are used 
although a lithium metal and a lithium alloy are typical, risk, such as ignition, had been entailed. On the other hand, 
the baking carbonaceous ingredient in which insertion and emission are possible has come to be reversibly put in 
practical use in a lithium. Since itself has conductivity, a lithium metal may deposit on a carbonaceous ingredient in 
the case of overcharge or boosting charge, and the fault of this carbonaceous ingredient makes a dendrite deposit 
after all. In order to avoid this, a battery charger is devised, or the approach of lessening positive active material and 
preventing overcharge is adopted, but by the latter approach, since the amount per active material is limited 
therefore, discharge capacity will also be limited. Moreover, since a carbonaceous ingredient has the comparatively 
small consistency, discharge capacity will be restricted in the sense of the duplex that the capacity per volume is 
low. sticking by pressure or carrying out a laminating, and using a lithium foil for a carbon material — JP,61- 
54165,A and JP,2-82447,A - said - 2-215062 - said - 3-122974 - said - 3-272571 - said - 5-144471 - said - 

5- 144472 - said - 5-144473 - said - although indicated by 5-151995, it was not what is using the carbon material 
as a negative-electrode active material, and essentially solves the above-mentioned problem. 

[0003] On the other hand, it is negative-electrode ingredients other than a lithium metal, a lithium alloy, and a 
carbonaceous ingredient, TiS2 which can do occlusion and emission of a lithium ion, LiTiS2 (United States patent 
983476th), W02, and Fe 203 A lithium compound (JP,3-112070,A), Nb 205 (JP,62-59412,B, JP,2-82447,A), 
ferrous oxide, FeO and Fe 203, Fe 304, cobalt oxide, CoO and Co 203, and Co 304 (JP,3-291862,A) are known. 
The nonaqueous electrolyte rechargeable battery with the high discharge potential which each of these compounds 
has a low oxidation reduction potential, and is 3 V class is not realizable. Moreover, what also satisfies discharge 
capacity is not made. 

[0004] As what attains the nonaqueous electrolyte rechargeable battery in which average discharge voltage has the 
high discharge potential which is 3-3. 6V class in order to improve the above-mentioned fault, using oxides, such as 
Sn, V, Si, B, and Zr, and those multiple oxides for a negative-electrode ingredient is proposed (JP,5-174818,A, this 

6- 60867, this 6- 275267, this 6- 325765, this 6- 338324, EP- 615296). Although discharge capacity has large 
average discharge voltage at 3-3.6V class, and oxide, such as these [ Sn, V, Si, B, and Zr ], and those multiple 
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oxides do not almost have dendrite generating in a practical use field and gave the nonaqueous electrolyte 
rechargeable battery with very high safety by combining with the positive electrode of the transition-metals 
compound containing a certain kind of lithium, they had the problem that a charge-and-discharge cycle property 
was not enough. 
[0005] 

[Problem(s) to be Solved by the Invention] The technical problem of this invention is raising the charge-and- 
discharge cycle property of a nonaqueous electrolyte rechargeable battery with a big discharge capacity. 
[0006] 

[Means for Solving the Problem] The technical problem of this invention was attained by the nonaqueous 
electrolyte rechargeable battery characterized by this electrolytic solution containing at least one sort of trialkyl 
phosphate in the positive electrode which contains reversibly the ingredient in which occlusion emission is possible 
for a lithium and a negative electrode, the nonaqueous electrolyte containing lithium salt, and the nonaqueous 
electrolyte rechargeable battery that consists of a separator. 
[0007] 

[Embodiment of the Invention] Although the desirable gestalt of this invention is lifted below, this invention is not 
limited to these. 

(1) The nonaqueous electrolyte rechargeable battery characterized by containing at least one sort of trialkyl 
phosphate in this nonaqueous electrolyte in the negative electrode which mainly consists of an amorphous 
chalcogen compound and/or amorphous oxide, the nonaqueous electrolyte containing lithium salt, and the 
nonaqueous electrolyte rechargeable battery which consists of a separator containing three or more sorts of atoms 
chosen from the positive electrode which contains reversibly the ingredient in which occlusion emission is possible, 
periodic tables 1, 2, 13, and 14, and 15 group atom in a lithium. 

(A nonaqueous electrolyte rechargeable battery given in the term 1 characterized by showing at least one sort of 
trialkyl phosphate contained in 2 this nonaqueous electrolyte by the following general formula (1), (2), and (3).) 
General formula (1) 
[0008] 
[Formula 4] 

R'O-jj-OR 3 
OR 2 

[0009] (Among a formula, Rl, R2, and R3 may be the same, or may differ from each other, and express the phenyl 
group which is not permuted [ the alkyl group which is not permuted / a permutation or / a permutation, or ].) 
General formula (2) 
[0010] 
[Formula 5] 



[001 1] (R4 expresses among a formula the phenyl group which is not permuted [ the alkyl group which is not 

permuted / a permutation or /, a permutation, or ].) - (C)- is the hydrocarbon of the shape of a straight chain, and the 

letter of branching, and k expresses the integer of 2-8. 

General formula (3) 

[0012] 

[Formula 6] 
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(C)i-O 
CO.-O 
(0,-0 




[0013] (-(C)- is the hydrocarbon of the shape of a straight chain, and the letter of branching, and 1, m, and n express 
the integer of 0-12.) 

(3) A nonaqueous electrolyte rechargeable battery given in either of the terms 1-2 to which the content of the 
trialkyl phosphate contained in this nonaqueous electrolyte at least one sort is characterized by being 10 % of the 
weight from 0.001 % of the weight to the supporting electrolyte contained in the electrolytic solution. 

(4) a supporting electrolyte given in 3 — at least ~ LiBF4 And/or, LiPF6 it is — nonaqueous electrolyte rechargeable 
battery characterized by things. 

(5) A nonaqueous electrolyte rechargeable battery given in any 1 term of the terms 1-4 to which a kind is 
characterized by the thing of this negative-electrode ingredient shown by the general formula (4) at least. 
Ml M2pM4qM6r General formula (4) 

It Pb(s). the inside of a formula, Ml, and M2 — difference — Si, germanium, and Sn — It is a kind and M4 as being 
chosen out of P, B, aluminum, and Sb that it is few. That it is few as being chosen out of Li, Na, K, Rb, Cs, Mg, 
calcium, Sr, and Ba A kind, M6 It is a kind, and p and q as being chosen out of O, S, and Te that it is few. They are 
0.001-10r respectively. The figure of 1.00-50 is expressed. 

(6) A nonaqueous electrolyte rechargeable battery given in the term 5 to which a kind is characterized by the thing 
of this negative-electrode ingredient shown by the general formula (5) at least. 

SnM3pM5qM7r General formula (5) 

(M3 is chosen from Si, germanium, Pb, P, B, and aluminum among a formula — a kind and M5 [ at least ] are 
chosen from Li, Na, K, Rb, Cs, Mg, calcium, Sr, and Ba — a kind and M7 [ at least ] are chosen from O and S — in a 
kind, p, and q, Each 0.001-10r expresses the figure of 1.00-50 at least.) 

At least one sort of this positive-electrode ingredient (7) Lix Co02 and Lix Ni02, Lix Mn02, Lix Coa nickel (1-a) 
02, and LixCob V(l-b) Oz, LixCob Fe (1-b) 02 and Lix Mn 204, Lix Mnc Co (2-c) 04 and Lix Mnc nickel (2-c) 
04, Lix Mnc V (2-c) 04 and Lix Mnc Fe (2-c) 04 (among a formula) x=0.0 2-1.2, a= 0.1 to 0.9, b= 0.8 to 0.98, 
c=1.6-1.96, a nonaqueous electrolyte rechargeable battery given in the terms 1-6 characterized by ****** which is 



[0014] A charge-and-discharge cycle property can be raised without spoiling the high capacity of a nonaqueous 
electrolyte rechargeable battery by making the electrolytic solution contain at least one sort of trialkyl phosphate. 
Although the example of the trialkyl phosphate of this invention is shown below, this invention is not limited to 
these. As trialkyl phosphate G. M.Kosolapoff and L.Maier, ed., "OrganicPhosphorus Compounds", vol.1-7, and 
Wiley-Intsrscience(1972)-(1976). Or edited by Society of Synthetic Organic Chemistry, Japan, an "organic 
phosphorous compound", Hakuhodo publication (1971), Chemistry of an R&D report No5" organic phosphorous 
compound, and trialkyl phosphate industrial" and given in CMC issue (1977) . (for example, as what is expressed 
with a general formula (1)) Trimethyl phosphate, phosphoric-acid triethyl, phosphoric-acid TORIPUROPERU, 
tributyl phosphate, Trioctyl phosphate tris phosphite chloro ethyl, phosphoric-acid TORIBUTOKISHI ethyl, 
Triphenyl phosphate, tricresyl phosphate, cresyl phenyl phosphate, As what is expressed with a general formula (2), 
Octyl diphenyl phosphate or tricyclohexyl phosphate : Methyl ethylene phosphate, Methyl trimethylene phosphate, 
ethyl ECHIEN phosphate, Propyl ethylene phosphate, phenylethylene phosphate, phenyl trimethylene phosphate,: 
Trimethylolethane phosphate etc. can be mentioned as what is expressed with a general formula (3). 
[0015] The content of the trialkyl phosphate contained in the electrolytic solution has desirable 1. from 0.0001 in 0.1 
mols /to an electrolytic-solution solvent, and its 1. is still more desirable in 0.1 mols /from 0.001. As a content of the 
trialkyl phosphate to the supporting electrolyte contained in the electrolytic solution, 10 % of the weight is desirable 
from 0.001 % of the weight, and 0.01 - 5 % of the weight is desirable. 

[0016] Generally the electrolytic solution consists of supporting electrolytes dissolved in a solvent and its solvent, 
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and its lithium salt (an anion and lithium cation) is desirable. As a solvent of the electrolytic solution which can be 
used by this invention, propylene carbonate, Ethylene carbonate, butylene carbonate, dimethyl carbonate, Diethyl 
carbonate, methylethyl carbonate, gamma-butyrolactone, Methyl formate, methyl acetate, 1, 2-dimethoxyethane, a 
tetrahydrofuran, 2-methyl tetrahydrofuran, dimethyl sulfoxide, 1, 3-dioxolane, A formamide, dimethylformamide, 
dioxolane, dioxane, An acetonitrile, nitromethane, ethyl mono-glyme, trialkyl phosphate, Trimethoxy methane, a 
dioxolane derivative, a sulfolane, 3-methyl-2-oxazolidinone, Aprotic organic solvents, such as propylene carbonate 
derivative, tetrahydrofuran derivative, ethyl ether, 1, and 3-propane ape ton, can be mentioned, and these kinds or 
two sorts or more are mixed and used. The solvent of a carbonate system is desirable and that in which annular 
carbonate and/or un-annular carbonate were included is desirable in inside, as annular carbonate — ethylene 
carbonate and propylene carbonate -- ** — it is desirable. Moreover, as for un-annular carbonate and the bottom, it 
is desirable to include diethyl carbonate, dimethyl carbonate, and methylethyl carbonate. As lithium salt which 
dissolves in these solvents that can be used by this invention For example, LiC104, LiBF4, LiPF6, and LiCF3 S03, 
LiCF3 C02, LiAsF6, LiSbF6, LiBlOCllO, a low-grade aliphatic-carboxylic-acid lithium, Li salts, such as LiAlC14, 
LiCl, LiBr, Lil, a chloro borane lithium, and 4 phenyl lithium borate, can be raised, and these kinds or two sorts or 
more can be mixed and used. It is LiBF4 especially. And/or LiPF6 What was dissolved is desirable. Although 
especially the concentration of a supporting electrolyte is not limited, its 0.2-3 mols per 11. of electrolytic solutions 
are desirable. As the electrolytic solution which can be used by this invention, they are LiCF3 S03, LiC104, and 
LiBF4 to the electrolytic solution which mixed suitably ethylene carbonate, propylene carbonate, 1, 2- 
dimethoxyethane, dimethyl carbonate, or diethyl carbonate. And/or LiPF6 The included electrolytic solution is 
desirable. They are LiCF3 S03, LiC104, and LiBF4 especially to a mixed solvent with propylene carbonate or 
ethylene carbonate, 1 and 2-dimethoxyethane and/, or diethyl carbonate. And/or LiPF6 The included electrolytic 
solution is desirable and it is ethylene carbonate and LiPF6 especially at least. What is included is desirable, 
although especially the amount that adds these electrolytic solutions in a cell is not limited — positive active 
material, the amount of a negative-electrode ingredient, and the size of a cell --**** for initial complements — 
things are made. 

[0017] Hereafter, other ingredients and manufacture approaches for making the nonaqueous electrolyte 
rechargeable battery of this invention are explained in fiill detail, forward and the negative electrode used for the 
nonaqueous electrolyte rechargeable battery of this invention — a positive electrode — a mixture or a negative 
electrode — a mixture can be painted on a charge collector and can be made, a positive electrode or a negative 
electrode — everything but positive active material or a negative-electrode ingredient can be looked like [ a 
mixture ], respectively, and can contain an electric conduction agent, a binder, a dispersant, a filler, an ion electric 
conduction agent, a pressure enhancement agent, and various additives in it, respectively. 

[0018] As for the negative-electrode ingredient used by this invention, it is desirable that it is mainly amorphous at 
the time of cell inclusion. An amorphous substance is an object which has the broadcloth dispersion band which has 
top-most vertices from 20 degrees to 40 degrees with 2theta value with the X-ray diffraction method which is said 
here, and which used CuK alpha rays, and you may mainly have a crystalline diffraction line, the strongest 
reinforcement is 500 or less times of the diffraction line intensity of the top-most vertices of the broadcloth 
dispersion band looked at by 20 degrees or more 40 degrees or less with 2theta value among the crystalline 
diffraction lines preferably looked at by 40 degrees or more 70 degrees or less with 2theta value — desirable ~ 
further — desirable — 100 or less times — it is — especially — desirable — 5 or less times — it is — most — desirable — 
It is not having a crystalline diffraction line. 

[0019] As for the negative-electrode ingredient used by this invention, being expressed with the following general 

formula (4) is desirable. 

Ml M2pM4qM6r General formula (4) 

The inside of a formula, Ml, and M2 As being chosen out of Si, germanium, Sn, Pb, P, B, aluminum, and Sb in 
difference, it is a kind as it is few, and it is Si, germanium, Sn, P, B, and aluminum preferably, and they are Si, Sn, 
P, B, and aluminum especially preferably. M4 As being chosen out of Li, Na, K, Rb, Cs, Mg, calcium, Sr, and Ba, 
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it is a kind as it is few, and it is K, Cs, Mg, and calcium preferably, and they are Cs and Mg especially preferably. 
M6 As being chosen out of O, S, and Te, it is a kind as it is few, and it is O and S preferably, and is O especially 
preferably, p q It is 0.001-10 respectively, is 0.01-5 preferably, and is 0.01-2 especially preferably, r is 1.00-50, is 
1.00-26 preferably, and is 1.02-6 especially preferably. Ml and M2 Especially a valence may not be limited, and 
may be an independent valence, or may be the mixture of each valence. Moreover, Ml, M2, and M4 A ratio is M2. 
And M4 Ml It can receive, can be made to change continuously in the range of the 0.001-10-mol equivalent, 
responds to it, and is M6. An amount (it sets to a general formula (4) and is the value of r) also changes 
continuously. 

[0020] Also in the compound mentioned above, it sets to this invention, and is Ml . The case where it is Sn is 
desirable and is expressed with a general formula (5). 
SnM3pM5qM7r General formula (5) 

The inside of a formula, and M3 As being chosen out of Si, germanium, Pb, and P, B and aluminum, it is a kind as 
it is few, and it is Si, germanium, and P, B and aluminum preferably, and they are Si, and P, B and aluminum 
especially preferably. M5 As being chosen out of Li, Na, K, Rb, Cs, Mg, calcium, Sr, and Ba, it is a kind as it is 
few, and it is Cs and Mg preferably, and is Mg especially preferably. M7 As being chosen out of O and S, it is a 
kind as it is few, and it is O preferably, p q It is 0.001-10 respectively, is 0.01-5 preferably, is 0.01-1.5 still more 
preferably, and is 0.7-1.5 especially preferably, r It is ** 1.00-50, is 1.00-26 preferably, and is 1.02-6 especially 
preferably. 

[0021] Although the example of the negative-electrode ingredient of this invention is shown below, this invention is 
not limited to these. SnAl 0.4B0.5P0.5K0.1O3.65 and SnA10.4 B0.5 P0.5 Na 0.2O3.7, SnA10.4 B0.3 P0.5 Rb 
0.2O3.4, SnA10.4 B0.5 P0.5 CsO.l 03.65, SnA10.4 B0.5 P0.5 K0.1 germanium 0.05O3.85, SnA10.4 B0.5 P0.5 K0.1 
MgO.l germanium 0.02O3.83, and SnA10.4 B0.4P0.4 03.2, SnAl 0.3B0.5P0.2O2.7 and SnAl 0.3B0.5P0.2O2.7, 
SnA10.4 B0.5 P0.3 Ba0.08Mg 0.08O3.26, SnA10.4B0.4P0.4 Ba 0.08O3.28, SnAl 0.4B0.5P0.5O3.6, and SnA10.4 
B0.5P0.5 MgO.103.7. 

[0022] SnA10.5 B0.4 P0.5 MgO.l F0.2 03.65 and SnB0.5 P0.5 LiO.l Mg 0.1F0.2O3.05, SnB0.5 P0.5 K0.1 Mg 
0.1F0.2O3.05, SnB0.5 P0.5 K0.05Mg0.05F0.1 03.03, and SnB0.5 P0.5 K0.05Mg 0.1F0.2O3.03, SnA10.4 B0.5 
P0.5 CsO.l Mg 0.1F0.2O3.65, SnB0.5 P0.5 Cs0.05Mg0.05F0.1 03.03, and SnB0.5 P0.5 MgO.l F0.1 03.05 and 
SnB0.5 P0.5 MgO.l F0.2 03 and SnB0.5 P0.5 MgO.l F0.06O3.07 and SnB0.5 P0.5 Mg 0.1F0. 1403.03, SnPBa 
0.08O3.58, SnPK 0.1O3.55, SnPK0.05Mg 0.05O3.58, SnPCs 0.1O3.55, SnPBa0.08F0.08O3. 54, and SnPKO.l Mg 
0.1F0.2O3.55, SnPK0.05Mg0.05F0.1 03.53, SnPCsO.l Mg 0.1F0.2O3.55, SnPCs0.05Mg0.05F0.1 03.53. 
[0023] Snl.l aluminum 0.4B0.2P0.6 Ba0.08F0.08O3.54 and Snl.l aluminum0.4 B0.2P0.6 LiO.l K0.1 BaO.l F0.1 
03.65 and Snl.l aluminum0.4 B0.4 P0.4 Ba 0.08O3.34, Snl.l aluminum0.4 PCs 0.05O4.23, Snl.l aluminum0.4 
PK 0.05O4.23, and Snl.2 aluminum0.5 B0.3 P0.4 Cs 0.2O3.5, Snl.2 aluminum 0.4B0.2P0.6 Ba 0.08O3.68 and 
Snl.2 aluminum0.4 B0.2 P0.6 Ba0.08F0.08O3.64, Snl.2 aluminum0.4 B0.2P0.6 Mg0.04Ba 0.04O3.68, Snl.2 
aluminum0.4 B0.3 P0.5 Ba0.08O3.58, and Snl.3 aluminumO.3 B0.3 P0.4 Na 0.2O3.3 and Snl.3 aluminum0.2 B0.4 
P0.4 calcium 0.2O3.4, Snl.3 aluminum0.4 B0.4 P0.4 Ba 0.2O3.6, Snl.4 aluminum0.4 PK 0.2O4.6, Snl.4 
aluminum0.2 BaO.l PK 0.2O4.45, and Snl.4 aluminum0.2 Ba0.2 PK 0.2O4.6, Snl.4 aluminum0.4 Ba0.2 PK0.2 Ba 
0.1F0.2O4.9, Snl.4 aluminum0.4 PK 0.3O4.65 and Snl.5 aluminum0.2 PK 0.2O4.4, Snl.5 aluminum0.4 PK 
0.1O4.65, Snl.5 aluminum0.4 PCs 0.05O4.63, Snl.5 aluminum0.4 PCs0.05Mg 0.1F0.2O4.63. 
[0024] SnSi0.5 aluminumO.l B0.2 P0.1 calcium 0.4O3.1, SnSi0.4 aluminum 0.2B0.4O2.7 and SnSi0.5 
aluminum0.2 B0.1 P0.1 Mg 0.1O2.8, SnSi0.6 aluminum 0.2B0.2O2.8, SnSi0.5 aluminum 0.3B0.4P0.2 03.55 and 
SnSi0.5 aluminum0.3 B0.4 P0.5O4.30 and SnSi0.6 aluminum 0.1B0.1P0.3O3.25 and SnSi0.6 aluminumO.l B0.1 
P0.1 Ba 0.2O2.95, SnSi0.6 aluminumO.l B0.1 P0.1 calcium0.2 02.95, and SnSi0.6 aluminum0.4 B0.2 Mg 0.1O3.2, 
SnSi0.6 aluminum 0.1B0.3P0.1O3.05, and SnSi0.6 aluminum0.2 Mg 0.2O2.7, SnSi0.6 aluminum0.2 calcium 
0.2O2.7 and SnSi0.6 aluminum 0.2P0.2O3, SnSi 0.6B0.2P0.2O3 and SnSi0.8 aluminum 0.2O2.9, SnSi0.8 
aluminum 0.3B0.2P0.2O3.85 and SnSi 0.8B0.2O2.9, SnSi0.8 Ba0.2O2.8, SnSi0.8 Mg 0.2O2.8, SnSi0.8 calcium 
0.2O2.8, and SnSi 0.8P0.2O3.1. 
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[0025] Sn0.9 Mn 0.3B0.4P0.4 calciumO.l RbO.l 02.95 and Sn0.9 Fe0.3 B0.4 P0.4 calciumO.l Rb 0.1O2.95 and 
Sn0.8 Pb0.2 calciumO.l P0.9 03.35 and Sn0.3 germanium0.7 BaO.l P0.9 03.35 and Sn0.9 MnO.l Mg 
0.1P0.9O3.35, Sn0.2 Mn0.8 Mg 0.1P0.9O3.35, Sn0.7 Pb0.3 calcium 0.1P0.9O3.35, Sn0.2 germaniumO.8 Ba 
0.1P0.9O3.35. 

[0026] The chemical formula of the compound which baking was carried out [ above-mentioned ] and obtained is 
computable from the weight difference of the fine particles before and behind baking as inductively-coupled- 
plasma (ICP) emission spectrochemical analysis and a brief method as a measuring method. 
[0027] 50-700-mol% per negative-electrode ingredient of the amount of light metal insertion to the negative- 
electrode ingredient of this invention is good until it approximates it to the deposition potential of the light metal, 
but although it is desirable, it is especially desirable, for example. [ 100-600-mol% of] Many the burst sizes are so 
desirable that there are to the amount of insertion. The insertion approach of a light metal has electrochemical and 
the desirable chemical and thermal approach. The approach of inserting electrochemically the light metal contained 
in positive active material and the approach of an electrochemical process of inserting in a direct electrochemistry 
target from a light metal or its alloy are desirable. The chemical approach has mixing with a light metal, contact or 
an organic metal, for example, butyl lithium etc., and the approach of making it react. An electrochemical process 
and the chemical approach are desirable. This especially light metal has a lithium or a desirable lithium ion. 
[0028] In this invention, by using the compound shown by the general formula (4) as shown above, and (5) mainly 
as a negative-electrode ingredient, and the charge-and-discharge cycle property was more excellent, safety is high 
at high discharge voltage and high capacity, and the nonaqueous electrolyte rechargeable battery excellent in the 
high current characteristic can be obtained. In this invention, the outstanding effectiveness^ especially being 
acquired is using the compound with which Sn's is contained and the valence of Sn exists with divalent as a 
negative-electrode ingredient. It can ask for the valence of Sn by chemical titration actuation. For example, it can 
analyze by the approach of a publication to 165 pages of Physics and Chemistry of Glasses Vol.8 No.4 (1967). 
Moreover, it is also possible to determine from the Knight shift by solid-state nuclear-magnetic-resonance QSfMR) 
measurement of Sn. For example, it sets to broad measurement and Metal Sn (zerovalent Sn) is Sn (CH3)4. To 
receiving and a peak appearing in a low magnetic field extremely with near 7000 ppm, in SnO (= divalent), it 
appears near 100 ppm, and appears near -600 ppm in Sn02 (= tetravalence). Thus, since a Knight shift is greatly 
dependent on the valence of Sn which is a central metal when it has the same ligand, the decision of a valence is 
attained in the peak location required in 1 19 Sn-NMR measurement. Various compounds can be included in the 
negative-electrode ingredient of this invention. For example, transition metals (Sc, Ti, V, Cr, Mn, Fe, Co, nickel, 
Cu, Zn, Y, Zr, Nb, Mo, Tc, Ru, Rh, Pd, Ag, Cd, a lanthanoids system metal, Hf, Ta, W, Re, Os, Ir, Pt, Au, Hg) and 
aperiodic-table 17 group element (F, CI) can be included. Moreover, the dopant of the various compounds (for 
example, compound of Sb, In, and Nb) which raise electronic conduction nature may also be included. 0-20-mol% 
of the amount of the compound to add is desirable. 

[0029] the synthesis method of the multiple oxide which makes a subject the oxide shown by the general formula 
(4) in this invention, and (5) - the calcinating method and a solution method - any approach is employable. For 
example, it is Ml when the calcinating method is explained to a detail. A compound and M2 A compound and M4 
What is necessary is to mix a compound (for Si, germanium, Sn, Pb, P, B, aluminum, Sb, and M4 to be Mg, 
calcium, Sr, and Ba in difference for Ml and M2), and just to make it calcinate. As an Sn compound, for example, 
SnO, Sn02, and Sn 203, Sn7 013 and [ Sn 304 and ] H2 O, Sn 8015, the first tin of hydroxylation, The second tin 
of oxy-hydroxylation, stannous acid, tin, the first tin of phosphoric acid, alt.stannic acid, metastannic acid, Para 
stannic acid, tin, the second tin of fluoridation, stannous chloride, a stannic chloride, the first tin of a 
pyrophosphoric acid, Lynn-ized tin, the first tin of sulfuration, a tin bisulfide, etc. can be mentioned. As an Si 
compound, hydro silane compounds, such as alkoxysilane compounds, such as organosilicon compounds, such as 
Si02, SiO, a tetramethylsilane, and a tetraethyl silane, a tetramethoxy silane, and a tetra-ethoxy silane, and a 
TORIKURORO hydro silane, can be mentioned. As a germanium compound, alkoxy germanium compounds, such 
as Ge02, GeO, a germanium tetra-methoxide, and germanium tetra-ethoxide, etc. can be mentioned. As a Pb 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



12/13/2004 



Page 7 of 13 



compound, Pb02, PbO, Pb 203, Pb 304, a lead nitrate, lead carbonate, lead formate, lead acetate, a lead 
tetraacetate, tartaric-acid lead, lead JIETOKISHIDO, lead JI (isopropoxide), etc. can be mentioned. As a P 
compound, a phosphorus pentaoxide, phosphorus oxychloride, a phosphorus pentachloride, a phosphorus 
trichloride, phosphorus tribromide, a trimethyl phosphoric acid, a triethyl phosphoric acid, a TORIPURO pill 
phosphoric acid, the first tin of a pyrophosphoric acid, phosphoric-acid boron, etc. can be mentioned. As a B 
compound, for example, 32 boron oxide, boron trichloride, boron tribromide, boron carbide, a way acid, way acid 
TORIMECHIRU, way acid triethyl, tripropyl borate, way acid tributyl, boron phosphide, phosphoric-acid boron, 
etc. can be mentioned. As an aluminum compound, an aluminum oxide (alpha-alumina, beta-alumina), an 
aluminum silicate, aluminum tree iso-propoxide, tellurous-acid aluminum, an aluminum chloride, HOU-ized 
aluminum, aluminium phosphide, aluminium phosphate, lactic-acid aluminum, way acid aluminum, aluminum 
sulfate, an aluminum sulfate, HOU-ized aluminum, etc. can be mentioned. As a Sb compound, for example, 3 
oxidization 2 antimony, triphenyl antimony, etc. can be mentioned. 

[0030] As Mg, calcium, Sr, and a Ba compound, each oxidation salt, a hydroxy lation salt, a carbonate, phosphate, a 
sulfate, a nitrate, an aluminium compound, etc. can be mentioned. 

[003 1] As baking conditions, it is 6 degrees C or more 2000 degrees C or less that it is 4-degree-C [ or more ]/m 
programming rate of 2000 degrees C or less as a programming rate desirable still more preferably. Are 10 degrees 
C or more 2000 degrees C or less, and it is especially preferably desirable as a burning temperature that it is [ 250 
degrees-C or more ] 1500 degrees C or less. It is 350 degrees C or more 1500 degrees C or less still more 
preferably, and is 500 degrees C or more 1500 degrees C or less especially preferably. And it is desirable that it is 
100 or less hours as firing time for 0.01 hours or more. It is 70 or less hours still more preferably for 0.5 hours or 
more, and is 20 or less hours especially preferably for 1 hour or more. And it is below 4-degree-Cor more 107 ** 
that it is below 2-degree-C[ or more ]/m 107 ** as a temperature fall rate desirable still more preferably, and it is 
below 6-degree-Cor more 107 ** especially preferably, and is 10 degrees C or more 107 degrees C or less 
especially preferably. The programming rate in this invention is the mean velocity of a temperature rise until it 
reaches "80% of burning temperature (degree-C display)" from "50% of burning temperature (degree-C display)", 
and the temperature fall rate in this invention is the mean velocity of a temperature reduction until it reaches "50% 
of burning temperature (degree-C display)" from "80% of burning temperature (degree-C display)." You may cool 
all over a firing furnace and a temperature fall is taken out outside a firing furnace again, for example, may be 
supplied underwater and may be cooled, moreover, gun given in 217 pages (Gihodo Shuppan 1987) of ceramic 
processing — law -Hammer- Anvil — law -slap — law — the - gas atomizing method, the plasma-spraying method, a 
centrifugal quenching method, and melt drag — super-quenching methods, such as law, can also be used. Moreover, 
you may cool using the single roller method given in 172 pages (Maruzen 1991) of new glass handbooks, and a 
congruence roller. In the case of the ingredient fused during baking, a baking object may be taken out continuously, 
supplying a raw material during baking. It is desirable to stir melt in the case of the ingredient fused during baking. 
[0032] Oxygen content is an ambient atmosphere below 5 volume % preferably, and a baking gas ambient 
atmosphere is an inert gas ambient atmosphere still more preferably. Nitrogen, an argon, helium, a krypton, a 
xenon, etc. are mentioned as inert gas. 

[0033] The average grain size of the compound shown by the general formula (4) used by this invention and (5) has 
desirable 0.1-60 micrometers, especially its 1.0-30 micrometers are desirable, and its 2.0-20 micrometers are still 
more desirable. In order to make it a predetermined grain size, the grinder and classifier which were known well are 
used. For example, a mortar, a ball mill, a sand mill, a vibration ball mill, a satellite ball mill, a planet ball mill, a 
revolution air-current mold jet mill, a screen, etc. are used. At the time of grinding, wet grinding which made 
organic solvents, such as water or a methanol, live together can also be performed if needed. It is desirable to 
perform a classification, in order to consider as a desired particle size. As the classification approach, there is 
especially no limitation and it can use a screen, a pneumatic elutriation machine, an elutriation, etc. if needed. A 
classification can use dry type and wet. 

[0034] It is more desirable to mix and compound as a desirable lithium content transition-metals oxide positive- 
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electrode ingredient, so that the mole ratio of the sum total of a lithium compound / transition-metals compound (at 
least one sort chosen from Ti, V, Cr, Mn, Fe, Co, nickel, Mo, and W with transition metals here) may be set to 0.3- 
2.2 rather than being used by this invention. It is desirable to mix and compound so that the mole ratio of the sum 
total of a lithium compound / transition-metals compound (at least one sort chosen from V, Cr, Mn, Fe, Co, and 
nickel with transition metals here) may be set to 0.3-2.2 as an especially desirable lithium content transition-metals 
oxide positive-electrode ingredient used by this invention. It is desirable that the especially desirable lithium 
content transition-metals oxide positive-electrode ingredients used by this invention are Lix QOy (Q is mainly the 
transition metals with which a kind contains Co, Mn, nickel, V, and Fe at least here), x=0.02-1.2, and y=1.4-3. As 
Q, aluminum, Ga, In, germanium, Sn, Pb, Sb, Bi, Si, P, B, etc. may be mixed in addition to transition metals. 0-30- 
mol% of the amount of mixing is desirable to transition metals. 

[0035] As a desirable lithium content metallic-oxide positive-electrode ingredient, to the pan used by this invention 
Lix Co02, Lix Ni02, Lix Mn02, and Lix Coa nickell-a 02, Lix Cob Vl-b Oz and Lix Cob Fel-b 02, Lix Mn 
204, Lix Mnc Co2-c 04, and Lix Mnc nickel2-c 04, Lix Mnc V2-c 04 and Lix Mnc Fe2-c 04 (it is x=0.02-l .2, a= 
0.1 to 0.9, b= 0.8 to 0.98, c=l. 6-1.96, and z=2.01-2.3 here) are raised. As most desirable lithium content transition- 
metals oxide positive-electrode ingredient used by this invention, Lix Co02, Lix Ni02, Lix Mn02, Lix Coa 
nickell-a02, Lix Mn 204, and Lix Cob Vl-b Oz (it is x=0.02-1.2, a= 0.1 to 0.9, b= 0.9 to 0.98, and z=2.01-2.3 
here) are raised. Here, the x above-mentioned values are values before charge-and-discharge initiation, and are 
fluctuated by charge and discharge. 

[0036] If it is the electronic conduction nature ingredient which does not cause a chemical change in the constituted 
cell as a conductive carbon compound which can be used by this invention, it is good anything. As an example, 
carbon black, such as graphite, such as artificial graphites, such as elevated-temperature baking objects, such as 
natural graphites, such as flaky graphite, a scale-like graphite, and an earthy graphite, petroleum coke, coal corks, 
celluloses, a saccharide, and a mesophase pitch, and a vapor growth graphite, acetylene black, furnace black, 
KETCHIEN black, channel black, lamp black, and thermal black, an asphalt pitch, a coal tar, activated carbon, a 
meso fuze pitch, the poly acene, etc. can be raised. In these, graphite and carbon black are desirable. As electric 
conduction agents other than a carbon system, independent or such mixture can be included for conductive metallic 
oxide, such as conductive whiskers, such as metal powders, such as conductive fiber, such as a metal fiber, copper, 
nickel, aluminum, and silver, a zinc oxide, and potassium titanate, and titanium oxide, etc. if needed. 
[0037] As for the addition to the binder layer of an electric conduction agent, it is desirable that it is 6 - 50 % of the 
weight to a negative-electrode ingredient or a positive-electrode ingredient, and it is especially desirable that it is 6 - 
30 % of the weight, in carbon or a graphite, it is 6 - 20 % of the weight — especially, it is desirable. 
[0038] the electrode used by this invention — as a binder for holding a mixture, kinds or such mixture can be used 
for the polymer which has polysaccharide, thermoplastics, and rubber elasticity. As a desirable binder, starch, a 
carboxymethyl cellulose, A cellulose, diacetyl cellulose, methyl cellulose, hydroxyethyl cellulose, 
Hydroxypropylcellulose, alginic-acid Na, polyacrylic acid, Polyacrylic acid Na, a polyvinyl phenol, polyvinyl 
methyl ether, Polyvinyl alcohol, a polyvinyl pyrrolidone, polyacrylamide, Water-soluble polymers, such as 
PORIHIDOROKISHI (meta) acrylate and a styrene maleic-acid copolymer, Polyvinyl chloride, poly tetrapod 
FURURORO ethylene, polyvinylidene fluoride, A tetra-FURORO ethylene-hexa FURORO propylene copolymer, 
a vinylidene fluoride-tetra-FURORO ethylene-hexa FURORO propylene copolymer, Polyethylene, polypropylene, 
an ethylene-propylene-diene terpolymer (EPDM), Sulfonation EPDM, polyvinyl-acetal resin, a methylmetaacrylate, 
The acrylic ester (meta) copolymer containing acrylic ester (meta), such as 2-ethylhexyl acrylate, The polyvinyl 
ester copolymer containing vinyl ester, such as an acrylic ester-acrylonitrile copolymer and vinyl acetate, (Meta) A 
styrene butadiene copolymer, an acrylonitrile butadiene copolymer, Polybutadiene, neoprene rubber, a 
fluororubber, polyethylene oxide, An emulsion (latex) or suspension, such as polyester polyurethane resin, 
polyether polyurethane resin, polycarbonate polyurethane resin, polyester resin, phenol resin, and an epoxy resin, 
can be mentioned. The latex of a polyacrylic ester system, a carboxymethyl cellulose, polytetrafluoroethylene, and 
polyvinylidene fluoride are especially desirable, these binders are independent — or it can mix and use. if there are 
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few additions of the binder — an electrode — if the holding power and cohesive force of a mixture are weak, and 
cycle nature is bad and there is again, the electrode volume will increase, electrode unit volume or the capacity per 
unit weight will decrease, conductivity falls further and capacity decreases. [ too many ] Although especially the 
addition of a binder is not limited, its 1 - 30 % of the weight is especially desirable, and its 2 - 10 % of the weight is 
desirable. 

[0039] the negative electrode of this invention ~ a mixture or a positive electrode — a mixture — it is desirable to 
perform adjustment of a paste by the drainage system, a mixture — an active material and an electric conduction 
agent are mixed first, a binder (the suspension of resin fine particles or emulsion (latex)-like thing) and water are 
added, kneading mixing is carried out, succeedingly, it can distribute by stirring mixers, such as a mixer, a 
homogenizer, a dissolver, a planetary mixer, a paint shaker, and a sand mill, and the disperser, and adjustment of a 
paste can be performed, the mixture of the adjusted positive active material or a negative-electrode active material - 
- on a charge collector, a paste is applied, (coat) dried and compressed and is mainly used. Although spreading can 
be performed by various approaches, the reverse roll method, the direct rolling method, the blade method, the knife 
method, the extrusion method, the curtain method, the gravure method, the bar method, a dip method, and the 
squeeze method can be mentioned, for example. The blade method, the knife method, and the extrusion method are 
desirable. As for spreading, it is desirable to carry out the rate for 0.1 -100m/. under the present circumstances, a 
mixture — according to the liquid nature of a paste, and drying, the surface state of a good spreading layer can be 
acquired by selecting the above-mentioned method of application. Although the thickness, die length, and width, of 
the spreading layer are decided with the magnitude of a cell, the thickness of a spreading layer is in the condition 
compressed after desiccation, and especially its 1-2000 micrometers are desirable. 

[0040] the approach generally adopted can be used as a pellet, or the desiccation for moisture removal of a sheet or 
the dehydration approach, and independent in hot blast, a vacuum, infrared radiation, far infrared rays, an electron 
ray, and a damp wind — or it can combine and use. The range of temperature of 80-350 degrees C is desirable, and 
it is especially desirable. [ of the range which is 100-250 degrees C ] moisture content — the cell whole — 2000 ppm 
or less — desirable — a positive electrode — a mixture and a negative electrode — it is desirable to make it 500 ppm 
or less in a mixture or the electrolytic solution, respectively in respect of charge-and-discharge cycle nature. 
[0041] a sheet-like electrode — although compression of a mixture can use the press approach generally adopted, a 
die-press method and its calender pressing method are especially desirable. Especially press ** is 10kg/cm2 - 3 
t/cm2, although not limited. It is desirable. The pressing speed of the calender pressing method has the amount of 
desirable 0.1-50m/. Press temperature has desirable room temperature -200 degree C. 

[0042] As the quality of the material, it is aluminum, stainless steel, nickel, titanium, or these alloys at a positive 
electrode, the base materials, i.e., the charge collector, of the positive electrode which can be used by this invention, 
and a negative electrode, they are copper, stainless steel, nickel, titanium, or these alloys at a negative electrode, 
and are a foil, an expanded metal, a punching metal, and a wire gauze as a gestalt. Especially, to a positive 
electrode, copper foil is [ aluminium foil and a negative electrode ] desirable. 

[0043] The separator which can be used by this invention has large ion transmittance, and it has a predetermined 
mechanical strength, and that what is necessary is just an insulating thin film, as the quality of the material, an 
olefin system polymer, a fluorine system polymer, a cellulose system polymer, polyimide, nylon, a glass fiber, and 
an alumina fiber are used, and a nonwoven fabric, textile fabrics, and a microporous film are used as a gestalt. 
Especially, as the quality of the material, the mixture of polypropylene, polyethylene, polypropylene, the mixture of 
polyethylene and polypropylene, and Teflon and the mixture of polyethylene and Teflon are desirable, and what is a 
microporous film as a gestalt is desirable. Especially, the microporous film whose aperture is 0.01-1 micrometer 
and whose thickness is 5-50 micrometers is desirable. 

[0044] The configuration of a cell is applicable to both a carbon button, coin a sheet a cylinder an angle, etc. A cell 
inserts in a cell can the electrode wound with a pellet, the shape of a sheet, and a separator, connects an electrode 
with a can electrically, and the electrolytic solution is poured in, and it obturates and forms it. At this time, a relief 
valve can be used as an obturation plate. Furthermore, in order to guarantee the safety of a cell, it is desirable to use 
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a PTC component. 

[0045] The closed-end cell sheathing cans which can be used by this invention are the iron steel plate which 
performed nickel plating as the quality of the material, a stainless steel plate (SUS304, SUS304 L, SUS304 N, 
SUS316, SUS316 L, SUS430, SUS444 grade), the stainless steel plate (same as the above) which performed nickel 
plating, aluminum or its alloy, nickel, titanium, and copper, and are perfect circle form tubed, ellipse form tubed, 
square tubed, and rectangle tubed as a configuration. Especially when a sheathing can serves as a negative-electrode 
terminal, a stainless steel plate and the iron steel plate which performed nickel plating are desirable, and when a 
sheathing can serves as a positive-electrode terminal, a stainless steel plate, aluminum, or its alloy is desirable. 
[0046] the mixture of the shape of this sheet — an electrode is rolled or folded, is inserted in a can, connects a sheet 
with a can electrically, pours in the electrolytic solution, and forms a cell can using an obturation plate. At this time, 
a relief valve can be used as an obturation plate. It may be equipped with the various insurance components known 
from the former besides a relief valve. For example, a fuse, bimetal, a PTC component, etc. are used as an 
overcurrent-protection component. Moreover, the approach, the gasket crack approach, or the obturation plate crack 
approach of making a cut in a cell can can be used for everything but a relief valve as a cure of an internal pressure 
rise of a cell can. Moreover, the circuit which built overcharge and the cure against overdischarge into the charge 
machine may be made to provide. 

[0047] Although the electrolytic solution may pour in the whole quantity at once, it is desirable to carry out by 
dividing into two or more steps. When dividing and pouring into two or more steps, the presentation (after pouring 
in the solution which dissolved lithium salt in the non-aqueous solvent or the non-aqueous solvent, the solution 
which dissolved lithium salt in a non-aqueous solvent or a non-aqueous solvent with viscosity higher than said 
solvent is poured in) which is different also by the same presentation is sufficient as each liquid. Moreover, a cell 
can may be decompressed for compaction of the impregnation time amount of the electrolytic solution etc. 
(preferably 500- 1 torr, more preferably 400 - 10 torr), or you may perform applying a centrifugal force and a 
supersonic wave to a cell can. 

[0048] A metal and an alloy with electrical conductivity can be used for a can or a lead plate. For example, metals 
or those alloys, such as iron, nickel, titanium, chromium, molybdenum, copper, and aluminum, are used. A well- 
known approach (electric welding of an example, a direct current, or an alternating current, laser welding, 
ultrasonic welding) can be used for the welding process of a cap, a can, a sheet, and a lead plate. The compound and 
mixture which are known from the former, such as asphalt, can be used for the sealing compound for obturation. 
[0049] As the quality of the material, they are an olefin system polymer, a fluorine system polymer, a cellulose 
system polymer, polyimide, and a polyamide, from organic solvent-proof nature and low-water- flow part 
permeability, the gasket which can be used by this invention has a desirable olefin system polymer, and especially 
its polymer of a propylene subject is desirable. Furthermore, it is desirable that it is the block copolymerization 
polymer of a propylene and ethylene. 

[0050] The cell of this invention is covered with a sheathing material if needed. As a sheathing material, there are 
heat-shrinkable tubing, adhesive tape, a metal film, paper, cloth, a coating, a plastics case, etc. Moreover, the part of 
sheathing discolored with heat in part at least is prepared, and you may make it the heat history in use known. The 
cell of this invention constructs two or more to a serial and/or juxtaposition if needed, and is contained by the cell 
pack. A safety circuit (circuit with the function which intercepts a current if it acts as the monitor of the electrical 
potential difference of each cell and/or the whole group cell, temperature, the current, etc. and is required) besides 
insurance components, such as a forward temperature coefficient resistor, a thermal fuse, a fuse, and/or a current 
cutoff component, may be prepared in a cell pack. Moreover, the positive electrode of each cell and a negative- 
electrode terminal, the whole group cell and the temperature detection terminal of each cell, the current detection 
terminal of the whole group cell, etc. can also be prepared in a cell pack as an external terminal in addition to the 
positive electrode of the whole group cell, and a negative-electrode terminal. Moreover, electrical-potential- 
difference conversion circuits (DC-DC converter etc.) may be built in a cell pack. Moreover, you may fix by 
welding a lead plate, and connection of each cell may be fixed so that it can detach and attach easily with a socket 
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etc. Furthermore, display functions, such as cell remaining capacity, existence of charge, and a use count, may be 
prepared in a cell pack. 

[0051] The cell of this invention is used for various devices. It is desirable to be especially used for a video movie, 
a pocket mold videocassette recorder with a built-in monitor, a movie camera with a built-in monitor, a compact 
camera, a single-lens reflex camera, a disposable camera, a notebook sized personal computer, a note type word 
processor, an electronic notebook, a cellular phone, a cordless telephone, a mustached camber, a power tool, an 
electric mixer, an automobile, etc. 
[0052] 

[Example] Although an example is raised to below and this invention is explained in more detail, unless the main 
point of invention is exceeded, this invention is not limited to an example. 

[0053] [positive electrode — a mixture ~ example [ of a paste ] of creation; — example and example of comparison] 
— positive-active-material;LiCo02 (what put into the alumina crucible what was mixed with a lithium carbonate 
and 4 oxidization 3 cobalt by the mole ratio of 3:2, calcinated at 900 degrees C for 8 hours, and was further cracked 
at them at the rate of 2 degrees C/m at the temperature of temperature up Perilla frutescens (L.) Britton var. crispa 
(Thunb.) Decne. after carrying out the temperature up to 750 degrees C and carrying out temporary quenching to 
them at 2 degrees C/m for 4 hours, among air and.) In 200g and acetylene black lOg, a specific surface area 
according [ accord / the electric conductivity of the dispersion liquid when distributing centriole child size 
5micrometer and 50g of washing articles in 100ml water / 0.6 mS/m / pH ] to 10.1 and a nitrogen adsorption 
process is mixed with a homogenizer, continues 0.42m2 / g, and is a binder, the water distribution object (50 % of 
the weight of solid content concentration) of 2-ethylhexyl acrylate, an acrylic acid, and the copolymer of 
acrylonitrile — 8g and the carboxymethyl-cellulose water solution of 2 % of the weight of concentration — 60g — 
adding — kneading mixing - carrying out — further — water - 50g — adding — a homogenizer — stirring mixing — 
carrying out — a positive electrode — a mixture — the paste was created. 

[negative electrode — a mixture — example of creation] of a paste — negative- electrode active material; — SnGeO.l 
B0.5 P0.58Mg 0.1K0.1O3.35 (6.7g of tin protoxides) 10.3g of pyrophosphoric-acid tin, 1.7g of boron oxide, 0.7g of 
potassium carbonate, 0.4g [ of magnesium oxides ] and diacid-ized germanium l.Og is blended dryly. Put into the 
crucible made from an alumina and a temperature up is carried out to 1000 degrees C by part for bottom 15-degree- 
C/of an argon ambient atmosphere. Collect what lowered even to the room temperature by part for 10-degree-C/, 
and was taken out from the firing furnace, and set to the X-ray diffraction method using what was ground with the 
jet mill, the mean particle diameter of 4.5 micrometers, and CuK alpha rays, after calcinating at 1 100 degrees C for 
12 hours. It is the object which has the broadcloth peak which has top-most vertices near 28 degree with 2theta 
value, the crystalline diffraction line was not looked at by 40 degrees or more 70 degrees or less with 2theta value. 
It mixes with 30g and a homogenizer. 200g and an electric conduction agent (artificial graphite) — the thing and 
water which furthermore added 50g of carboxymethyl-cellulose water solutions of 2 % of the weight of 
concentration, and lOg of polyvinylidene fluorides as binders, and were mixed — 30g — adding — further — 
kneading mixing — carrying out — a negative electrode — a mixture — the paste was created. 

[creation of a positive electrode and a negative-electrode electrode sheet] — the positive electrode created above — a 
mixture — after having applied the paste to both sides of an aluminium foil charge collector with a thickness of 30 
micrometers by the blade coating machine so that the thickness of the sheet after coverage 400 g/m2 and 
compression might be set to 280 micrometers, and drying it, compression molding was carried out with the roller 
press machine, it judged in predetermined magnitude, and the band-like positive-electrode sheet was created. 
Furthermore, dehydration desiccation was enough carried out at the far-infrared heater all over the dry box (dew- 
point; dry air of -50-degree-C or less **), and the positive-electrode sheet was created, the same — a negative 
electrode - a mixture - the paste was applied to the 20-micrometer copper foil charge collector, and the negative- 
electrode sheet whose thickness of the sheet after coverage 70 g/m2 and compression is 90 micrometers was created 
by the same approach as the above-mentioned positive-electrode sheet creation. 

[Example of electrolytic-solution adjustment (examples 1-15)] In the argon ambient atmosphere, 65.3g diethyl 
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carbonate was put into the polypropylene container of 200 cc thin opening, and 22. 2g ethylene carbonate was 
dissolved small quantity every, taking care that solution temperature does not exceed 30 degrees C to this. Next, 
0.4g LiBF4 and 12. lg LiPF6 It dissolved in the above-mentioned polypropylene container small quantity every in 
order, respectively, taking care that solution temperature does not exceed 30 degrees C. The obtained electrolytic 
solution was a transparent and colorless liquid by specific gravity 1.135. The amount of [ 18 ppm (product made 
from the Kyoto electron it measures with trade name MKC-210 mold Carl Phi Shah water measurement equipment) 
and ] free acid of moisture was 24 ppm (the bromthymol blue is used as an indicator, a neutralization titration is 
carried out using a decinormal NaOH water solution, and it measures). Furthermore, the compound given in this 
electrolytic solution in Table 1 was dissolved, respectively so that it might become predetermined concentration, 
and the electrolytic solution was adjusted. 

[Example of creation of a cylinder cell] The laminating was carried out to the order of a positive-electrode sheet, 
the separator made from a microporous polypropylene film, a negative-electrode sheet, and a separator, and this 
was wound around the curled form. It contained with the iron closed-end cylindrical cell can which performed 
nickel plating which serves this winding object as a negative-electrode terminal. The electrolytic solution which 
furthermore added the additive of a publication to Table 1 as the electrolytic solution was poured in into the cell 
can. the cell lid which has a positive-electrode terminal — a gasket — minding — the cylindrical cell was created in 
total. 

[0054] [Example 1 of a comparison] By the same approach as an example, the cylindrical cell was created using the 
electrolytic solution which is not adding the additive. 

[Examples 2-3 of a comparison] It changed into the oxide system negative-electrode active material, the negative- 
electrode sheet was created by the same approach as creation of said negative-electrode sheet using the carbon 
system active material (graphite powder), and the cylindrical cell was created, using the electrolytic solution of 
Table 1 respectively. 

[0055] About the cell created by the above-mentioned approach, charge and discharge were carried out on 
condition that current density 5 mA/cm2, charge termination electrical-potential-difference 4.1V, and discharge- 
final-voltage 2.8V, and discharge capacity and a cycle life were searched for. The ratio and cycle nature (300th 
capacity to the 1st charge and discharge comparatively) of capacity (Wh) of each cell are shown in Table 1. 
[0056] 

Table 1 Experimental result experimental run number Additive Addition concentration Initial capacity S AIRU 
nature (%) 

(A mol/liter) (%) Example 1 Trimethyl phosphate 0.001 1.0 80 Example 2 Trimethyl phosphate 0.01 0.98 81 
Example 3 Trimethyl phosphate 0.05 0.97 82 Example 4 Trioctyl phosphate 0.001 1.0 85 Example 5 Trioctyl 
phosphate 0.01 1.01 85 examples 6 Trioctyl phosphate 0.051.0 87 Example 7 Triphenyl phosphate 0.01 0.99 84 
Example 8 TORffiUTOKISfflECHIRUHOSU 0.010.9883 FETO example 9 Tricresyl phosphate 0.011.01 86 An 
example 10 Tris 0.01 (chloro ethyl) 0.99 84 Phosphate example 11 tributyl phosphate 0.01 1.02 88 Example 12 
Methyl ethylene HOSUFE 0.01 0.96 82 - TO example 13 Phenyl ECHIRENHOSU 0.01 0.98 86 FETO example 14 
Trimethylolethane 0.01 1.0 82 Phosphate example 15 Methyl diethyl HOSUFE 0.01 1.0 82 Example 1 of - TO 
comparison Nothing 0 1.0 70 Example 2 of a comparison Nothing 0 0.80 75 Example 3 of a comparison Trimethyl 
phosphate 0.01 0.8180 [0057] To the cell which used the carbon system negative-electrode active material, the cell 
which used the oxide system negative-electrode active material of this invention has a large capacity, and that of the 
cycle nature by trialkyl phosphate addition is improving further, and the rate of improvement is larger than what 
used the carbon system negative-electrode active material. 
[0058] 

[Effect of the Invention] With the electrolytic solution which contained trialkyl phosphate like this invention, it has 
the outstanding charge-and-discharge property, and a nonaqueous electrolyte rechargeable battery with still less 
degradation of the discharge capacity by the charge-and-discharge repeat can be obtained. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The sectional view of the cylinder mold cell used for the example is shown. 
[Description of Notations] 

1 Gasket made from Polypropylene 

2 Negative-Electrode Can Which Serves as Negative-Electrode Terminal (Cell Can) 

3 Separator 

4 Negative-Electrode Sheet 

5 Positive-Electrode Sheet 

6 Nonaqueous Electrolyte 

7 Explosion-proof Valve Element 

8 Positive-Electrode Cap Which Serves as Positive-Electrode Terminal 

9 PTC Component 

1 0 Internal Free- Wheel-Plate Obj ect 

11 Ring Object 
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